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Editorial
To reap thegreatestbenefitfrom researchdollars ...
itis imperative thatthe researchprocess beas inclusive
aspossible.
A Holistic Approach to
Environmental Health Research
One of the most formidable questions facing the environmental
health research community today is how to translate basic funda-
mental research into a product (e.g., disease outcome) that meets
the needs of its stakeholders-the medical community, regulatory
agencies, and ultimately, the citizens of our nation. Historically, a
successful research program could be defined as one that received
continuous funding, produced high-quality publications, and was
respected by scientists in related fields. However, it is now apparent
that this is not sufficient for attaining improved public health-the
ultimate goal of these research efforts. Research results must be
transferred in a more active way to the communities and profession-
als who have need ofthis information. The link must be recognized,
and the roles ofthe stakeholders in the entire research process must
be acknowledged to ensure full impact ofthe research endeavors.
The challenge lies in the design and implementation ofresearch
strategies, the analysis ofdata, and the communication of research
findings with the full spectrum ofparticipants. As shown in Figure
1, a typical research cycle starts with a planning phase for setting
research priorities and ends in health outcomes. In the past, the
planning phase has involved research investigators, science advisory
boards, scientific societies, senior government officials, and
Congress. These participants are vested in varying degrees to the
outcomes of the research, but are less likely to be concerned with
the process oftransferring research results into application. On the
other hand, those who are affected by the outcome, the public at
large, have notbeen induded in the process and their potential con-
tributions have therebybeen overlooked, or worse, lost.
The NIEHS has several ongoing activities helping to address
these inadequacies and, at the same time, is establishing alternative
models for the research process. Recently, the NIEHS initiated
regional town meetings being held across the United States. The
major objective ofthese meetings is to bring together the lay public,
advocacy groups, state and local environmental and health profes-
sionals, and academics to discuss environmental impacts on human
health. These open dialogues are fostering improved communica-
tion and increased involvement in setting future research priorities.
Another example of a cooperative effort in setting a research
agenda was the development of the recently released request for
applications (RFA) for the NIEHS/EPA Superfund Basic Research
Program. Prior to the writing ofthe RFA, the NIEHS sought the
advice and recommendations of environmental and public health
protection officials, induding those from the U.S. Environmental
Protection Agency and the Agency for Toxic Substances and
Disease Registry-scientists, engineers, health care providers, and
community representatives. This interactive process provided an
increased ownership of the program by the stakeholders with an
investment in the outcomes.
For some research initiatives it is imperative to indude the stake-
holders on a more participatory level throughout the research
process. Such is the case with children's environmental health issues.
Research needs in the areas ofrural and urban exposure to pesticides,
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asthma, and neurodevelopmental disease call for an effective network
between the community, health care practitioners, and research inves-
tigators. Asthma, which affects 5 million children in the United
States, or 1 in 13 school-aged children, has become the epidemic of
the 1990s. Several inner-city asthma studies have been conducted in
coordination with community participants. These studies have pro-
vided improved health outcomes as well as rewarding feedback to the
investigators. Neurodevelopmental and neurobehavioral impairment
may become the next childhood epidemic. At the present time,
approximately 3% ofall American children have some form ofcogni-
tive or behavioral impairment. Research has demonstrated links
between lead and polychlorinated biphenyl exposure and neurodevel-
opmental and neurobehavioral effects. Without strong partnerships
with the community and health care providers in these areas, it is less
likelythat the mosteffectivepreventionstrategieswill beattained.
The NIEHS has several successful programs that have included
stakeholder involvement throughout the research process. For exam-
ple, in 1995 the first grants focused on health disparities were estab-
lished to stimulate methods for linking members of a community
with researchers and health care providers. One ofthe successes of
this program is that it has provided environmental health and toxi-
cant-exposure training to health care providers ofunderserved com-
munities. In 1997, the Community Based Prevention and
Intervention Research Program was established as a mechanism to
develop formal collaborations between the investigators and the
community. This program has been successful in developing new
survey tools for environmental monitoring and geographical infor-
mation systems. It has also served to demonstrate that community
input can complement rigorous science. For both of these pro-
grams, the community participant becomes a partner in the design,
application review, implementation, and interpretation of the
research. A very positive benefit of this type of partnership is the
increased acceptance and adherence to environmental health care
interventions thathas lead to long-term publichealth impact.
The recently established Centers for Children's Environmental
Health and Disease Prevention Research (children's centers) is
another program with a strong stakeholder commitment. It was
designed to pursue basic research directed toward understanding
the contributions ofenvironmental exposures to children's health
and to transfer this basic knowledge into clinical application or
intervention strategies to reduce the incidence of environmentally
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related childhood disease. This pro-
gram, which includes eight centers, is a
particularly promising model for link-
ing basic research with public health
outcomes. Research in these centers is
focusing on diseases that are prevalent
in their communities and where the eti-
ology may be due to environmental
exposure. Each center has been required
to establish close links with the commu-
nity, such as through utilization of
community advisory boards, to ensure
dialogue with all partners and establish
a mechanism for translating study find-
ings to the community.
The approach taken by the chil-
dren's centers best fits large programs
in which the state of the science sup-
ports both a multidisciplinary approach
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Figure 1. A working model for achieving positive health outcomes.
and intervention/prevention strategies. Not all environmental health
research fits this model. Transferring and communicating research
findings from investigator-initiated research must be served by other
mechanisms. Much ofthis cannot be undertaken by a sole investiga-
tor. It requires infrastructure support that can be provided by the
funding agency. The Environmental Genome Project (EGP) is an
excellent example ofan infrastructure-building activity that includes
supporting the communication of information. The project is
aimed at the identification of allelic variants (polymorphisms) of
environmental disease susceptibility genes in the U.S. population,
developing a central database ofpolymorphisms for these genes, and
fostering population-based studies ofgene-environment interaction
in disease etiology. Because the implications of this project may
have a profound impact on society, the EGP includes studies on the
ethical, legal, and societal issues (ELSI) raised by the project.
Professionals working in this area, such as ethicists, social scientists,
community advocates, and policy makers, are particularly vital con-
tributors to this portion ofthe EGP. An NIEHS-supported web site
has also been developed to assist in the dissemination of research
results from the EGP and ELSI studies to allow researchers and
stakeholders to access information on this complex environmental
health project.
As stated previously, information
transfer is a critical component of
public health practice. The recently
established Children's Environmental
Health and Safety Inventory of
Research database (www.epa.gov/
chehsir) is an example of a multi-
agency approach for compiling
research information. This is an
inventory ofall research conducted or
funded by the federal government
that is related to adverse health risks
in children resulting from environ-
mental exposures or safety risk fac-
tors. This web-based data system
allows researchers to find potential
collaborators or potential funding
agencies; public interest groups to dis-
cover which agencies are funding
research ofinterest to them and where it is being conducted; physi-
cians to keep abreast of the latest research in environmental health
and safety; and citizens to find out about research being conducted
in their communities or on a particular topic ofinterest.
To reap the greatest benefit from research dollars and ensure
that the nation's public health is the direct and immediate benefi-
ciary of these research activities, it is imperative that the research
process be as inclusive as possible. The process must support activi-
ties that facilitate communication and assist in the interpretation of
the research findings. The examples cited above are just some of
the approaches to be considered. There are other models and
mechanisms in practice, each filling unique niches, that are also
successful. However, it is the research manager's responsibility to
use all of the methods and the many constituencies to plan and
conduct research so that the programs have the greatest opportuni-
ty for achieving positive health outcomes.
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